Intervention -for what reason?
Although more studies are needed, it seems reasonable to assume that the presence of islet-specific antibodies act as a :marker for something abnormal since they are rare in healthy people. Since at the time of clinical onset diabetic patients tend to have several of these antibodies, does this not mean that we are looking at an immune reaction that is secondary to Beta-cell destruction? What is the primary event that triggers Beta-cell destruction? In this respect, the same question about Beta-cell specific T cells cannot be asked since in man they remain to be demonstrated. Recent observations in the BB rat [9] , the NOD mouse [10] , in transgenic mice expressing the haemagglutinin antigen [11] and also in man (A. Lernmark, unpublished data), all suggest that macrophages infiltrate islets before lymphocytes. What are the events which recruit these inherent antigenpresenting cells? The insulin granules in islet macrophages [12, 13] may be a memento of Beta-cell death of uncertain origin. The presence of insulin-positive MHC class II antigen-expressing macrophages refute the hypothesis that aberrant expression of class II molecules initiates Beta-cell autoimmunity. When patients with recent-onset Type1 diabetes are subjected to immunotherapy, we have to make it clear to ourselves and the patients whether it is a primary or secondary disease that is being treated.
The exquisite specificity of the immune system response to foreign antigens is truly amazing. The memory of the immune system is equally remarkable. In diabetes research, rapid rejection after pancreas transplantation between monozygotic twins was an ample alert [14] . We therefore face a formidable task: to halt or reverse an established immune reaction. In other words, how would one go about erasing an immune response, established by auto-vaccination, which remains with the individual from birth to grave? However. there is hope, since the many observations of immune abnormalities prior to and at the clinical onset of the disease have unveiled a multitude of possible approaches to immunotherapy both at the time of clinical diagnosis. The and before numerous molecular interactions forming an immune response offer as many if not more possibilities for intervention as there are investigators in the field. This is reflected in the article by Pozzilli and colleagues, who suggest a number of therapies that are all rational. In fact, they only scratched the surface of possible immune intervention strategies. We need to make clear for what reason intervention is to be attempted: to prevent a primary process or to interrupt a secondary one?
A. Lernmark: Immune intervention

Who should be treated
Observations of islet cell antibodies (ICA) in families with Type 1 diabetes have resulted in the conclusion that there is an islet autoimmune prodrome of varying length. Several prospective family studies were initiated worldwide, yet the numbers of converters (i. e. marker-positive individuals who developed Type i diabetes) have been disappointingly few. At the same time, the lesson to be learned from the epidemiology of Type 1 diabetes is that only about 10 % of children and young adults with recent-onset Type 1 diabetes have a first degree relative with the disease [15] . A telling example can be taken from Sweden and Finland, the two countries with the highest known cumulative incidence rate at ages under 15 years (about 0.4 % ). This translates into 400 children who will develop the disease in Sweden out of roughly 100,000 children born each year. Intervention in families with Type 1 diabetes would treat 40 pre-diabetic individuals, however 360 children would still develop the disease, unreachable by a trial among first degree relatives. Since some older patients presenting with Type 2 (non-insulin-dependent) diabetes, might progress to Type 1 diabetes, this is one group to consider treating. But it is clear that most new cases of Type 1 diabetes occur in the general population.
When to treat
What would be the result of screening the population for diabetes gene and ICA markers? First, screening for the presence or absence of aspartic acid (asp) at position 57 of the DQ [3 chain gene is out of the question since 2 % of Swedish Type i diabetic children are asp/asp homozygous and some 20 % asp heterozygous. Second, disregarding unknown factors such as the length of the prodrome and with no knowledge of susceptibility genes other than those on the MHC (which seem necessary but not sufficient for the disease to develop), who are we picking up by screening with, for example, ICA? I'o our surprise [16] , but now confirmed in other studies, [17] [18] [19] the frequency of ICA among healthy children exceeds the prevalence of the disease by a factor of at least 20. The figure for Sweden was 3 % ICA-positive subjects compared with a prevalence rate of 0.15 %. Therefore, if we were to use ICA to screen in order to treat marker-positive children, we would over-treat, as pointed out by Dahlquist [20] , a sizable number of children who would not develop Type 1 diabetes despite the presence of this marker.
It is clear that a rigorous understanding of immune markers is necessary before children can be exposed to reagents developed to interfere with their immune system. Whether antibody markers (ICA, insulin autoantibodies(IAA) and GAD654-Ab) alone or in combination with HLA will generate acceptable sensitivity, specificity, and predictive values remains to be determined. Remember that: (1) neither ICA, IAA nor a combination of the two have a 100 % sensitivity, (2) the frequency of these markers in the background population is high compared with the prevalence rate, and (3) the prevalence rate of the disease is too low for these markers to yield a high positive predictive value. It is therefore important that the validity of Type 1 diabetes immune markers, as well as Beta-cell function tests are rigorously determined, and international standardization is a powerful scientific tool with which to achive this. Nonetheless, diabetes immune intervention has already had a number of failures and the question is how many of these expensive trials are we willing to pay for, and at what risk to the patients [21] ? The lesson to be learned from the well-thought out, randomized, controlled clinical trials with cyclosporin [22, 23] was that even this powerful immunosuppressive agent could not maintain insulin independence.
How to treat
The formation of an immune response to an antigen is a smorgasbord of molecular reactions, many yet to be uncovered. Most of these reactions are potential targets for therapy although some are more attractive than others as already indicated by Pozzilli and colleagues. It would be useful to stage the prodrome of Type I diabetes although we need to understand what is being staged: reactions which are related to the disease itself (primary) or to its consequences (secondary-reactions). This debate has currently hit hard in the field of AIDS research since it is now questioned whether it is the virus (primary) or the immune reaction to the virus (secondary) which kills the T lymphocyte. Similar reactions are also clearly implicated in human viral hepatitis. Since our knowledge of the aetiology of Type i diabetes is nearly nonexistent, clinical trials in individuals whom we call pre-diabetic subjects or in newly-diagnosed patients need to follow rigorous protocols such as those used in the cyclosporin trials [22, 23] . Current activities by the Islet Cell Antibody Register of Users Study (ICARUS) group to establish protocols, for example, to be used in the trial with nicotinamide and the activity by the International Diabetes Immunotherapy Group (IDIG) to co-ordinate these trials are to be commended. Continued discussions and exercises in the design of such protocols should be encouraged. This also includes exercises in insulin therapy to precede the onset of hyperglycaemia in marker-positive individuals with a documented decrease in Beta-cell function. Controlled clinical trials should indeed be mandatory. In the past 15 years since Ludvigsson et al. [24] treated ten recentonset diabetic children with plasmapheresis in 1978 we have witnessed a flurry of"quick fixes." Type i diabetes is too formidable an opponent for these.
